One of the geophysical techniques used in imaging the subsurface is the magnetic method via spectral analysis. To estimate the depth to basement and highlight spatial variations of various basement and sedimentary structures, an aeromagnetic data which lies within longitude 3 0 16'E to 3 0 25'E and latitude 7 0 06'N to 7 0 13'N was processed, analyzed and interpreted using spectral depth analytical technique with the aid of Arc GIS,Ms Excel and Origin Pro 8 Software's. In this study, Regional-residual separation was applied on the composite data and thereafter band pass filtering applied on the data using Ms excel software of the Orgin Pro 8. This filtering sectioned the residual into 9 spectral cells upon which Fast Fourier Transform (FFT) was performed. The FFT decomposed the residual into its frequency components and energy spectral segments. Log of the energy spectral was thus plotted against the radial frequency component. The plotted graphs revealed and identified two source depth models, D A and D B . This estimated depths as evidenced with the depth contour map aided in delineating prospective areas. D A represents depth due to the long wavelength parts while D B is indicative of depth due to the short wavelength components. D A and D B vary from 1.9 km to 4.3 km but with an average depth of about 3.6 km and 0.09 km to 1.2 km but with an average of 0.9 km respectively. The average depth of 3.6 km suggests slight sedimentary thickness within the study. Hence, the possibility of the study area to slightly add to the economic reserve of the country cannot be ruled out when seismic sections are run over the area but where the data is a High resolution aeromagnetic data (HRAM), the result will probably be better. © JASEM https://dx.doi.org/10.4314/jasem.v21i2.1
The depth to basement has successfully been mapped and delineated using aeromagnetic data within sedimentary basins and volcanic areas. The study area found in Abeokuta has sparsely been studied by few researches whose aim vary from determination of hydrocarbon and mineral potential of the area, mapping of the geological and stratigraphic setting, to highlighting the tectonic framework of the area. As such many geological tools and geophysical methods including, Seismic, Landsat, gravity, aeromagnetic, geochemistry etc as well as geological mapping have been employed in their various studies. But according to Okonkwoet. al., (2012) ,hydrocarbon and mineral exploration of the subsurface involves some techniques and the magnetic method provides the most versatile of all the geophysical techniques to delineate the structure and lithology of the subsurface. Olowofelaet. al.,(2013) used aeromagnetic data via power spectrum in estimating the depth to basement. They obtained the mean shallow depth and deeper depths to be 0.467 km and 2.797 km, respectively. Olurinet.al., (2015) used three (3) dimensional analysis in interpreting airborne magnetic data over Abeokuta and environs. In their analysis, depths to basement were examined with three approaches. According to their research, the Analystic signal approach revealed depths to vary from 0.554 km to 2.49 kmwhile the horizontal gradient method (HGM) revealed the depth to range from 0.503 km to 2.34 kmand the local wave number (LWN) gave the result to range from 0.931km to 4.90km. This study therefore, estimated the depth to basement using spectral analytical technique using aeromagnetic data covering Abeokuta. (Rahaman, 1976) . The Older Granites around the Abeokuta area of late Precambrian age to early Palaeozoic in age are magmatic in the origin (Jones and Hockey, 1964) . Abeokuta falls within the basement complex of the geological setting of SouthWestern Nigeria. The basement complex rocks of Pre-Cambrian age are made up of older and younger granites, with younger and older sedimentary rocks of the tertiary and secondary ages. The area is underlain by basement rocks, which cover about 40% of landmass in Nigeria (Obaje, 2009) . Figure 1 shows Abeokuta map. On the other hand, the shallower magnetic bodies lie between 0.09 km and 1.2 km but with an average depth of 1.047 km. Maximum depth to basement of 4.33 km found in block 2 is located in the north western portion of the map whereas the minimum depth to basement of 1.9 km can be found in block 3 and is located in the north eastern portion of study area. Log Power Spectrum for Cell 7
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The significance of the result in terms of hydrocarbon and mineral exploration differs and also ties favourably with the results of some researches within and around the area. Olakunle and Abel (2013) mapped the basement topography aroundIjebu ode using aeromagnetic data. Using Euler Deconvolution method, they showed depth values ranging from 0.03 km 0.08 km. Vitaliset. al., (2014) 
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low wavenumber method in establishing the depth to basement within the study area. The Analystic signal approach revealed depths to vary from 0.554 km to 2.49 km while the horizontal gradient method (HGM)
revealed the depth to range from 0.503 km to 2.34 km and the local wave number (LWN) gave the result to range from 0.931km to 4.90km
Fig 2: Depth to basement contour map
Conclusion: The result of the spectral analysis has established the fact that the study holds a slight promise for oil and gas as the maximum thickness obtained in this study falls within the average thickness value of 2.5 kmproposed by wright et. al., (1985) .They proposed a sedimentary thickness of 2.5 km to be reached for such basin to be considered promising in terms of hydrocarbon exploration. Therefore, the need for the study area to be investigated in terms of its mineral potential.
